The performance of students in Mathematics and its allied fields has been a topic of great interest for mathematical educationalists worldwide. In this paper, we study the student performance in one of the most math heavy fields: Engineering. An analysis of the performance of students using a sample from calculus courses across all fields within Engineering at the University of Sharjah, UAE reveled a trend of girls performing better than the boys do. To be able to apply corrective strategies to handle this issue, a survey was carried out focusing on micro issues, which we as educationalist could deal with at the college level and the university level. The results of the survey pinpointed out clear reasons for this grade disparity among the genders, thus allowing us to propose some immediate and practical solutions to deal with this scenario.
INTRODUCTION
From times immemorial, mathematics and thereby mathematical reliant fields such as engineering have been categorized as a masculine territory. Mathematics and sciences are stereotyped as male domains (Fennema & Sherman, 1977; Hyde, Fennema, Ryan, Frost & Hopp, 1990) . Since the conventional social structure typically viewed men as the breadwinners of a family, this stereotyping remained unchallenged for quite a while. Research shows that even in today's modern times, there are more chances of a man to be employed in science and engineering, and when employed, the bias continues in high ranking positions, salary, as well as placement in prestigious institutions (Grant, Sonnert & Holton, 1996; Xie & Shauman, 2009; Sonnert & Holton,1995a , 1995b Xie & Shauman, 2003) . The same research also highlighted that the bias is so deeply rooted, that the science and engineering fields are also marked by notable gender disparities in participation as well as performance by the females. Even till today, there has been only one female, namely Maryam Mirzakhnahi who was awarded the first and only Field's medal in Mathematics in 2014.
The advent of the nineteenth century saw a change in the landscape of women education with more educational opportunities for women and girls, from the common school movement to large movements such as Women's liberation movement UK, 1969. Even traditionally, researchers maintained that girls might do as well as, or even better than boys on tests of computation, which require relatively simple cognitive processes (Anastasi, 1981) . With the new wave of feminism, women started entering all fields in large numbers and educationalists started expecting a more balanced male female contribution to higher education as well as other professions.
However, what was not expected was a reverse gender imbalance in the academic performance. (Orabi, 2019) in his research pointed out of increasing evidence that females are outperforming males in secondary education across a range of subjects. He also summed up about several studies that have been undertaken examining the impact of gender on undergraduate engineering performance, ranging from early year performance to that of later years, with conflicting results.
In the Middle East and the Caribbean, girls have been outperforming boys for many years, but this phenomenon has received little attention at the global level (Ridge, 2014; United Nations Girls' Education Initiative, 2011) . In either case, most of the above-mentioned research attributes such imbalance to macroscopic factors such as biology, culture, attitudes, socialization and so on. However, true as these factors maybe, there does not exist any immediate solutions for dealing with these macroscopic factors.
In this paper, we try to identify more of the microscopic factors generating such an imbalance. There has been an increasing trend of girls performing better than boys do academically across the mathematical engineering courses, which was proven statistically as described later in the paper. In order to deal with this scenario at an instructor and college level, a survey was designed to address the main factors that make female students perform better than the male students in the undergraduate mathematics courses at the University of Sharjah. In this paper, we analyze this survey and based on the results, propose immediate short-term solutions that can be applied by instructors to address this issue.
TRENDS IN ACADEMIC ACHIEVEMENTS BASED ON GENDER
Traditionally, all areas, which fell within the range of mathematical spectrum, have been male dominated. There has been a lot of research on the reasons leading to such disparity. Some attributed this disparity to biological factors (Hyde, 1981; Tartre & Fennema, 1995; Geary & Flinn, 2002) . However, nature cannot be solely held responsible for such an imbalance. Other factors that have been proposed include mathematics learning strategies (Carr & Jessup, 1997) and differential course-taking patterns (Davenport et al., 1998) . Since the phenomenon of gender disparity across mathematics field have been around for so long, researchers till today keep on exploring as to what other possible circumstances could have led to the breeding of such a shortcoming. As more and more educationalists pondered over the issue, Weiler, (1988) proposed socialization as another factor. The contribution of affect and attitude was also proposed by (Frost, Hyde, and Fennema 1994) .
The closing of the education gender gap has been a key priority not just for OECD and non-OECD countries alike, but also for international development organizations and governments which have devoted substantial resources to ensure that females have equal access to educational and labor market opportunities (Unterhalter & North, 2011) . However, this progress made in closing the gender gap has led to the emergence of a reverse trend where not only the enrollment of female students' achievements is at par with their male counterpart, on the contrary the females seem to outstrip the male students in their academic performance. In terms of achievement, males score significantly lower than females across a arrange of national and international assessments (Mullis, Martin, Foy, & Hooper, 2016) .
In their report on "The challenges and implications of a global decline in the educational attainment and retention of boys", Ridge et al. (2016) found that UAE is also facing a similar challenge when it comes to academic achievements of boys verses girls. In the UAE, girls scored higher than boys did in mathematics, science, English and Arabic on the 2010 UAE National Assessment Program (UAENAP) (Ridge, 2014) .
SURVEY Motivation and Objective
There was almost a unanimous agreement during the Mathematics faculty discussions at the University of Sharjah, UAE that the male engineering students were almost always underperforming as compared to the females. To confirm this observation, an analysis of two independent samples of students (104 boys and 122 girls) from Calculus courses across all fields within Engineering at the University of Sharjah, UAE was considered. When performing a two-sample t-test, the p-values was about zero, indicating a significant difference in the performance between the two genders. The primary objective of this study was to find out small scale resolvable factors which can help minimize this reverse gender imbalance that was found among the students.
Background
Data for the current study were collected from the University of Sharjah (UoS), an Emirati private national university located in University City, Sharjah, United Arab Emirates. The UoS was founded in 1997 as an independent and nonprofit university. It offers the largest number of accredited programs in the United Arab Emirates with about 15000 students. Of all students, 36% are Emirati nationals, 43% are other Arabs, 11% are GCC members, and 10% are international students. Every semester, the Department of Mathematics teaches about 3500 undergraduate students.
Sample
A total of 127 Engineering students (36 males and 91 females) who were enrolled in the fall semester in the 2018-2019 academic year completed a questionnaire about the middle of the semester of Fall 2018/2019. The selected students came from 4 Calculus sections taught by the second and the third authors of this paper.
Data Gathering Tool
A questionnaire was designed to address the main objective of the study: what factors (item 1-10 in the questionnaire), if any, make female students perform better than the male students in the undergraduate mathematics courses at the University of Sharjah.
A pilot study was conducted to ensure that all students can understand the items used in the questionnaire. Understanding the questionnaire questions was a concern as it was in English, and although all UoS students had met the university admission requirement with respect to English proficiency, there was a concern whether the respondents would completely comprehend the questionnaire questions. A total of 16 students from one of the mathematics sections taught by the first author volunteered to participate in the pilot study. The wording of some questions was simplified because of the pilot study.
The final version of an anonymous questionnaire was used for collecting the required data for each participant. It is distributed at the beginning of the classes and collected after respondents had been allowed 15 minutes in which to complete the questionnaire. The final version of the questionnaire consisted of the following items (factors): Gender, high school G.P.A. (Students' Grade Point Average), the average number of hours given to a single math course in a week outside the class, current accommodation, the impact of morning classes (8:00-9:15), the gender of the instructor, a clear and definite plan to achieve professional goal, technological educational tools, maintaining high G.P.A., the importance of getting the educational degree and satisfaction of the chosen major. A copy of the questionnaire is given in the Appendix.
Data Analysis and Results
Data were analyzed using IBM SPSS. Appendix Table 1 gives a summary of the frequencies and percentages of all the factors from the questionnaire. The contingency tables (crosstabs) between Gender and other factors can also be found in Appendix Table 2 .
To investigate which of the factors in the questionnaire vary by gender, a chi-squared test is considered. The p-value of all tests are summarized in Table 3 below. It is found that the only significant test (pvalue<0.05) is for testing whether there is a relationship between gender and the average number of hours given to a single math course in a week outside the class. That is, we have enough evidence to conclude that the average number of hours given to a single math course in a week outside the class varies by gender. Consequently, one main aspect for the difference in performance in mathematics courses between male and female students at the University of Sharjah is due to the difference in the average number of hours given to a single math course in a week outside the class. 
DISCUSSION, RESULT ANALYSIS AND PROPOSED SOLUTION STRATEGIES
The statistical analysis of the data collected suggested that the only statistically significant factor, which seems to be causing an imbalance in the gender-based performance, is the number of study hours devoted to mathematical courses outside the classroom. The data pointed out that the girls were intrinsically motivated to achieve better results and thereby were putting in more time studying the mathematical courses outside the classroom. The boys on the other hand appear to be allotting considerably less time studying up the mathematical courses outside the classroom. Another factor whose statistical significance was not categorically established by the p-value but still appeared to be impacting the male student's performance to quite some extent was the early morning class timings. Male student's data suggested a preference for mid-morning and afternoon classes as compared to early morning classes whereas the female students had no such preferences for any particular class timings.
At the University of Sharjah, we propose the following solutions to address both these issues. The classes at the University of Sharjah are categorized into two categories. Male/female sections, which are completely gender wise segregated sections, and mixed sections, which are co-ed sections. In order to address the issues mentioned above, the mathematics department can ensure that they offer all their courses in segregated sections. Once this is achieved, the department can further co-ordinate with the University scheduling committee to offer classes to male students during mid-morning and afternoon sessions. The next step would be to address the issue of number of study hours outside the classroom. In order to deal with this issue, we propose a shift in the assessment format for the male student sections. Heavy reliance on formative assessment could be the key here. We propose to increase the number of assignments, quizzes and projects for the male sections and assign them much more weightage as compared to term end exams. Pop quizzes and online assessments can also be introduced. Since formative assessment, by definition, monitors student learning, they can help ensure that the male students are aware of their strengths and weaknesses from the very beginning of the course. By assigning more weightage to formative assessment, we believe that the male students will not only recognize their target However, this approach may not resolve our issue of gender performance imbalance in case of co-ed classes. Therefore, for co-ed classes, we propose a modified approach. For co-ed classes, the instructor can begin with diagnostic tests/ preliminaries test at the beginning of the course. Based on the results of these tests, the instructor can assign compulsory practice sessions outside the classroom to students appearing at the lower end of these test results.
Another approach could be that of providing counseling sessions which can be arranged for the male students, highlighting the importance of time given to mathematics outside the class rooms and its consequent impact on their performance and hence forth.
LIMITATIONS AND CONCLUSION
The current study was conducted for engineering students. It remains to be seen whether similar patterns are observed for mathematical courses in other majors and other universities within the region as well as beyond.
Mathematical performance has always been an issue of research. Any skewness in it thereby is an issue of concern. Although it is commendable that the female population today is outperforming its male counterpart, it is not a desirable scenario. A desirable scenario would be achieved only when mathematical performance remains unaffected by extrinsic society factors and gender is one of them.
